INTRODUCTION
============

Post-traumatic stress disorder (PTSD) is a pathological response to trauma characterized by frequent recollections, recurrent nightmares, and images or flashbacks of the trauma(s). These symptoms are frequently associated with insomnia, irritability, impaired concentration, and increased vigilance.[@B1] The primary treatment options for people with PTSD are psychotherapy (e.g., exposure therapy, cognitive restricting, and stress inoculation training), medication, or a combination of both. The U.S. Food and Drug Administration has approved two medications, sertraline and paroxetine, for treating adults with PTSD. Additionally, other medications, including benzodiazepines, antipsychotics, and other antidepressants, have also been used as potential therapeutic drugs, although there is little information about their effectiveness for PTSD.[@B1] Nonetheless, new therapeutic drugs for PTSD are needed, because the efficacy of current medications is limited.

Several clinical studies have suggested that the anti-epileptic drug, gabapentin, an analogue of γ-aminobutyric acid (GABA), may have beneficial effects on several PTSD symptoms.[@B2],[@B3],[@B4],[@B5] Furthermore, a double-blind, placebo-controlled study showed that, compared with a placebo, another antiepileptic drug, lamotrigine, which functions as a voltage-sensitive sodium channel blocker, improved the re-experiencing and avoidance/numbing symptoms of patients with PTSD.[@B6] Whereas the precise mechanisms underlying PTSD symptoms remain unknown, these findings suggest that antiepileptic drugs, such as gabapentin and lamotrigine, may act as potential therapeutic drugs for this disorder.[@B7],[@B8]

Here, we describe the development of PTSD symptoms in a female junior high school student after repeated teasing from male classmates. Additionally, we also report on the beneficial effects of gabapentin and lamotrigine for controlling PTSD symptoms, such as nightmares and flashbacks.

CASE
====

A15-year-old Japanese female patient was diagnosed with psychosomatic disorder (F-459), mixed anxiety and depressive disorder (F-41.2), and PTSD (F-43.1) according to International Classification of Diseases, 10th edition (ICD-10) criteria. During her first grade of junior high school, she was repeatedly teased by a male classmate, \"S.\" When this teasing intensified, she received counseling at school and was then diagnosed with insomnia. She began to exhibit psychological and physical symptoms, such as stomach aches, headaches, and insomnia. At this point, she no longer felt able to attend school. She was then admitted to our clinic, reporting \"I feel too heavy-hearted to go to school,\" and \"The school staff and school counselors do not listen to my complaints about the teasing.\" Additionally, she displayed psychotic symptoms such as, \"I see the faces of the boys who teased me before go to bed,\" \"I mistake night and day,\" and \"Objects look distorted to me.\" At this time, she was not diagnosed with PTSD. Her score on the 17-item Hamilton Depression Rating Scale (HDRS) was 8, and she showed mild depressive symptoms and anxiety. She was treated with the hypnotic drug flunitrazepam (2 mg) as well as an analgesic drug and she attended our clinic on a regular basis. However, the teasing continued. She reported \"I fear their unbearable behavior toward me.\" She was unable to attend school due to her psychosomatic symptoms, which were brought on by the teasing. At this point, we decided to make a criminal report to the police. This news was broadcast on television and published in newspapers. One week later, she visited the clinic and reported \"I have not been teased by \'S,\' and I can go to school.\" At this time, she did not show depressive symptoms, and her score on the HDRS was 2.

Two weeks after returning to school, she was the target of intense teasing from student \"A,\" a friend of \"S.\" After 1-2 weeks, her vomiting, stomach aches, and headaches returned. This was followed by repeated nightmares and flashbacks. The flashbacks occurred between five and ten times per day, with a duration of approximately 30 min. Additionally, she experienced physical symptoms, such as palpitations, trembling, vomiting, and fear and was unable to return to school. At this stage, she was diagnosed with PTSD, as she had four of the five symptoms needed for this diagnosis. She was started on gabapentin (400 mg). Her PTSD symptoms disappeared 3 days later, and she was able to return to school. Four months later, she agreed to be questioned by the police, and her flashbacks and nightmares re-emerged. The antiepileptic drug lamotrigine (25 mg) was then added to her therapy, and the number of flashbacks decreased. After 2 weeks of treatment, the number of flashbacks and nightmares had been reduced by approximately 50%. The dose of lamotrigine was therefore increased to 50 mg, and the incidence of flashbacks and nightmares began to decrease gradually, finally disappearing by the third week. After graduating from junior high school, she entered high school and enjoyed her school life. During this time, she was treated with flunitrazepam (2 mg), lamotrigine (50 mg), and fluvoxamine (150 mg). Her encounters with students \"S\" and \"A,\" who had teased her in junior high school, were not accompanied by flashbacks or nightmares. Therefore, gabapentin and fluvoxamine were discontinued. The remaining two drugs, lamotrigine and flunitrazepam, have been maintained due to her positive response. She is currently enjoying her life in high school and is free from flashbacks and nightmares.

Written informed consent for publication of this case report was obtained from the patient and her parent.

DISCUSSION
==========

We report on a female student who developed PTSD symptoms after repeated teasing from male classmates at school. The precise mechanisms underlying the PTSD symptoms experienced by this patient are undefined. It is well known that exposure to traumatic stress is a requirement for the development of PTSD and that the amygdala plays a key role in fear and other emotional processes.[@B9],[@B10],[@B11] Furthermore, repeated exposure to the same stressor results in a progressive reduction in response magnitude, and this is thought to be mediated by structures such as the prefrontal cortex, paraventricular thalamus, and amygdala. However, exposure to a new stressor after either homotypic or heterotypic stressors causes an exaggerated response or sensitization, which may be mediated by enhanced activity in the basolateral amygdala, paraventricular thalamus, or locus coeruleus.[@B12] It has also been suggested that neuronal plasticity, such as amygdala kindling and sensitization, are models of PTSD.[@B13] Taken together, it is likely that this type of neuronal plasticity may have been involved in the developmental course of the PTSD symptoms experienced by this patient.

Here, we report a case showing the beneficial effects of gabapentin and lamotrigine on a female patient with PTSD. Inhibitory neurotransmission via GABA receptors in the amygdala is important for fear conditioning and, potentially, for regulating the process of fear learning.[@B11] It has also been reported that lamotrigine reduces GABA-mediated neurotransmission in the rat amygdala, suggesting that the GABAergic system may play a role in its mechanism of action.[@B14] Although it is unclear how these two antiepileptic drugs, gabapentin and lamotrigine, alleviate PTSD symptoms, it seems that their modulation of GABA receptors may facilitate their actions in this regard. In this case, lamotrigine monotherapy was effective in the treatment of PTSD, as the removal of gabapentin did not lead to a worsening of symptoms in this patient. It has been reported recently that lamotrigine eliminated aggression in a patient with treatment-resistant PTSD.[@B15] This implies that lamotrigine may be useful for treating aggression and aggression-related symptoms in PTSD. Overall, it is highly likely that lamotrigine may be clinically effective in the treatment of PTSD, although further placebo-controlled, double-blind studies using large samples are necessary.

In conclusion, we documented the development of PTSD symptoms in a female subject who had experienced repeated teasing in school. Her clinical course implicates the operation of sensitization in the development of PTSD symptoms. Furthermore, this case suggests that the antiepileptic medications, gabapentin and lamotrigine, may be beneficial in the treatment of PTSD. Nonetheless, more detailed, randomized, double-blind studies should be performed to confirm the efficacy of gabapentin and lamotrigine for PTSD.
